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COST  OF  OPERATING  FARM  MACHINERY 
(Eastern  Canada) 

W.   KALBFLEISCH   AND  A.   I.   MAGEE* 


INTRODUCTION 

The  estimated  costs  of  operating  farm  machines,  tractors,  and  horses,  as 
shown  in  this  bulletin,  are  based  on  machinery  records  of  the  Experimental  Farms 
Service.  Cost  per  unit  of  use  for  each  machine  is  derived  from  actual,  estimated 
or  selected  values. 

Factors  included  in  the  estimated  costs  of  tractors  and  machines  are :  depreci- 
ation, interest,  housing,  repairs,  repair  or  maintenance  labor,  fuel  and  miscel- 
laneous items  such  as  oil  and  grease.  Additional  items  are  included  in  estimating 
the  cost  of  operating  horses,  motor  trucks  and  electric  motors.  The  method  used 
in  computing  the  cost  of  operating  machines;  tractors,  engines  or  motors;  and 
horses  is  shown  in  tables  1,  3  and  5.  Factors,  rates  and  prices  utilized  in  the 
estimates  are  stipulated  in  the  tables  or  in  the  section  dealing  with  the  factors 
used  in  calculating  costs. 

Estimated  costs  of  operating  various  farm  machines  appear  in  table  2.  The 
figures  are  computed  by  the  method  shown  in  table  1.  Estimated  costs  of  oper- 
ating various  sizes  of  tractors  and  other  power  units  are  presented  in  table  4  and 
are  calculated  according  to  the  method  shown  in  table  3.  Tractor  or  motor 
costs  do  not  include  the  operator's  wage.  The  first  line  listed  for  each  tractor  or 
motor  does  not  include  fuel  and  oil  but  subsequent  lines  include  these  items. 
Examples  showing  the  estimated  cost  of  farm  operations  are  printed  in  table  6. 
In  this  table  the  costs  of  machinery,  power,  and  labor  are  combined  to  obtain 
the  cost  of  performing  a  farm  operation,  per  10-hour  day. 

Power,  machinery  and  equipment  inventory,  investment  and  annual  oper- 
ating cost  data  are  presented  in  table  7,  8  and  9.  The  inventories  for  50-,  100- 
and  150-acre  farms  list  equipment  that  might  be  used  on  these  farms  and  are 
intended  only  as  guides  for  estimating  the  total  annual  cost  of  power  and 
machinery.    The  type,  size  and  number  of  machines  will  vary  from  farm  to  farm. 

All  of  the  cost  data  presented  are  based  on  average  cost  of  operating 
machinery  and  power  units  on  individual  farms.  Because  of  variations  in  soil, 
size  of  fields,  stoniness,  maintenance  of  machines,  skill  of  operators,  prices  of 
machines,  fuel  and  feed,  etc,  the  cost  of  using  equipment  and  power  on  specific 
farms  may  be  more  or  less  than  the  average.  This  bulletin  presents  a  method  of 
computing  machinery  costs  with  examples  for  the  cost  of  performing  farm  oper- 
ations. To  obtain  more  precise  estimates  all  factors  including  prices,  rates  and 
assumptions  should  be  adjusted  to  conform  with  local  conditions  of  machine 
operation. 

METHOD  OF  COMPUTING  COSTS 
Depreciation 

Depreciation  is  the  reduction  in  value  of  machines  caused  by  obsolescence 
or  wear,  or  both.  The  obsolescence  or  time  factor  is  affected  by  the  development 
of  more  efficient  machines  and  consequently  older  models  though  unused,  are 
usually  not  given  the  same  value  as  new  models.  The  deterioration  or  wear 
factor  is  affected  by  the  amount  of  use,  conditions  of  operation,  and  care  of 

*  W.  Kalbfleisch,  Agricultural  Engineer,  A.  I.  Magee,  Assistant  Agricultural  Engineer,  Central  Experi- 
mental Farm,  Ottawa.  The  authors  are  indebted  to  D.  J.  Cooper  and  W.  Woods  for  detailed  work  in 
calculating  machinery  costs  and  E.  F.  McKenny  for  data  on  rates  and  labor  requirement  in  performing 
farm  operations. 
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machines.  Thus  equipment  which  has  been  used  normally  has  a  lesser  value  than 
unused  equipment.  Although  depreciation  can  be  calculated  by  several  methods 
there  is  no  exact  means  of  determining  the  true  depreciation  rate  when  it  is  not 
possible  to  obtain  future  prices  and  relative  values.  Machines  may  depreciate 
at  a  normal  rate  in  a  period  of  stable  prices  but  when  the  price  level  falls  the 
depreciation  rate  is  usually  higher.  When  prices  rise  the  rate  of  depreciation 
is  low. 

A  rate  of  depreciation  has  been  used  here  for  computing  machinery  costs, 
based  on  an  assumed  number  of  years  of  life  for  each  type  of  equipment.  In  the 
case  of  tractors  the  life  to  discard  or  obsolescence  has  been  considered  as  7,500 
to  8,500  hours  at  500  to  600  hours  per  year  or  15  years.  Thus,  the  annual  depre- 
ciation on  a  tractor  valued  at  $1,000  is  1/15  or  6-66  per  cent  of  $1,000  or  $66.66. 
Horse-drawn  or  horse-type  machines  are  depreciated  in  20  years  or  5  per  cent; 
tractor-drawn  or  motor-driven  machines  15  years  or  6-66  per  cent;  garden 
tractors  10  years  or  10  per  cent;  horses  12^  working  years  or  8  per  cent,  electric 
motors  15  years,  6,000  hours  or  6-66  per  cent;  motor  trucks  15  years  or  60,000 
miles;  and  gas  engines  15  years  with  an  annual  use  of  100  hours  or  an  annual 
depreciation  rate  of  6  •  66  per  cent. 

This  method  of  determining  depreciation  does  not  take  into  consideration 
the  wear  or  deterioration  factor  which  would  be  involved  if  machines  were 
extensively  used  each  year.  However,  on  practically  all  farms  in  Eastern  Canada 
with  200  acres  or  less,  most  machines  are  used  less  than  100  hours  or  10  days 
per  year  and  many  machines  are  used  less  than  50  hours  per  year.  Therefore, 
the  factor  of  deterioration  or  wear  would  be  significant  only  when  machines  are 
used  on  particularly  large  farms  or  extensively  used  in  custom  operations. 
Tractors  are  the  only  units  that  might  be  affected  by  the  wear  factor.  To  operate 
a  tractor  1,560  hours,  however,  means  that  it  must  work  ten  hours  every  day 
except  Sunday  for  six  months  of  the  year  without  interruption. 

Interest 

It  has  been  considered  that  when  capital  or  money  is  used  to  purchase 
equipment  an  amount  termed  interest  should  be  allowed  for  use  of  the  capital. 
In  other  words,  if  money  was  borrowed  to  obtain  equipment  or  if  the  equipment 
was  purchased  on  time  payments,  an  item  is  included  on  the  costs  to  compensate 
for  the  interest  charge.  The  assumed  interest  rate  allowed  is  2|  per  cent  on  the 
new  cost  of  each  machine. 

Housing 

In  calculating  machinery  costs  a  charge  has  been  included  for  the  use  of 
storage  space  in  a  garage  or  machine  shed.  The  building  charge  has  been  esti- 
mated to  be  \  per  cent  of  the  price  of  each  machine  or  a  charge  of  50  cents 
per  year  per  $100  worth  of  equipment.  In  the  case  of  horses  the  housing  charge 
used  is  $8  per  animal  per  year  because  of  the  greater  cost  of  stables  and  storage 
space  for  feed. 

Prices  of  Machines 

All  calculations  are  based  on  the  average  new  cost  of  equipment  as  of  January 
to  March,  1953.  As  prices  continually  fluctuate,  operating  costs  should  be 
adjusted  to  the  prevailing  price  of  equipment.  If  the  price  of  a  horse-type  hay 
mower  listed  at  $180  rises  10  per  cent  or  $18  to  $198,  the  cost  per  hour  of  use 
increases  by  4  cents  from  59  to  63  cents  or  an  increase  of  7  per  cent. 

Man  Labor  and  Horse  Costs 

The  wages  or  man  labor  charge  used  in  computations  is  60  cents  per  hour 
and  is  based  on  the  average  wage  rate  paid  for  labor  on  farms  during  1952.    As 


with  prices,  wage  rates  vary  from  year  to  year,  from  season  to  season  and  from 
one  district  to  another.  The  wages  paid  also  depend  on  the  qualifications  of  each 
worker.  It  is  suggested,  therefore,  that  costs  be  recomputed  to  correspond  with 
wages  paid  on  each  farm.  Since  the  labor  used  for  maintenance  or  repair  of 
machines  is  not  a  major  factor  in  the  total  cost  of  performing  a  farm  operation, 
a  satisfactory  adjustment  can  be  made  by  substituting  any  desired  wage  rate  in 
column  11  of  table  6  to  obtain  a  revised  total  cost  per  10-hour  day  for  each 
operation.  Horse  labor  is  charged  at  30  cents  per  hour  at  500  hours  use  per  year 
as  calculated  in  table  5. 

Repair  Costs 

Cost  of  repair  parts  has  been  expressed  in  dollars  per  100  hours  of  machine 
use  in  order  to  correspond  with  the  use  or  wear  of  machines.  Values  used  in 
computing  costs  are  listed  with  each  machine. 

Repair  and  Machine  Maintenance  Labor 

The  amount  of  labor  used  for  maintaining  machines  is  presented  as  hours 
per  100  hours  of  machine  operation  to  correspond  with  the  use  or  wear  on  each 
type  of  machine.  For  additional  details  refer  to  the  section  dealing  with  other 
factors  used  in  calculating  costs. 

Annual  Use  of  Machines 

Annual  costs  of  operating  farm  machines  include  depreciation,  interest  and 
housing,  repairs,  repair  labor,  fuel  or  feed  and  miscellaneous  minor  items  of 
expense.  Three  of  these  main  factors,  namely,  repairs,  repair  labor  and  fuel  or 
feed  vary  according  to  the  use  of  machines.  However,  depreciation,  interest  and 
housing  remain  relatively  constant  regardless  of  machine  use.     Moreover,  these 


Figure  1. — Some  farm  operations  involve  a  large  amount  of  manual  labor  and  a  relatively  limited 

amount  of  equipment. 
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latter  three  charges  are  normally  the  largest  items  in  the  annual  cost  of  operating 
equipment.  Consequently,  the  cost  of  operating  machines  decreases  as  the  units 
of  work  per  year  increase. 

The  effect  of  annual  use  of  machines  on  costs  may  be  noted  in  table  1  which 
contains  computed  costs  for  a  horse-type  hay  mower.  Corresponding  calculated 
costs  for  this  machine  with  varying  annual  use  are  as  follows:  one  acre  or  hour 
per  year,  cost  per  hour  $14.58;  20  hours,  89  cents;  35  hours,  59  cents  per  hour; 
To  hours,  37  cents;  and  150  hours  per  year,  27  cents  per  hour.  When  this  mower 
is  used  for  over  150  acres  or  hours  per  year  the  additional  decrease  in  cost  per  acre 
would  be  small  or  negligible  as  the  cost  of  repairs  and  labor  become  the  major 
items  in  the  annual  cost.  In  the  case  of  large  machines  where  a  high  initial 
investment  is  involved  the  cost  per  hour  will  continue  to  decrease  considerably 
when  the  annual  use  exceeds  150  hours. 

Custom  Use  and  Custom  Rates  for  Machinery 

By  increasing  the  size  of  the  farm  business  or  by  custom  or  co-operative 
use  of  machines,  the  annual  use  of  machines  can  be  increased,  and  the  cost  per 
ton  or  acre,  etc.,  can  be  reduced  accordingly.  The  custom  or  co-operative  use 
of  machines  can  benefit  both  the  owner  and  the  renter  of  the  equipment  if  the 
equipment  is  exchanged  on  a  sound  working  agreement  at  a  fair  charge.  In  the 
use  of  equipment,  however,  it  is  important  that  one  person  be  responsible  for  the 
maintenance  and  repair  of  machines. 

The  estimated  costs  of  operating  farm  machinery  as  presented  in  this 
publication  are  computed  costs  of  using  machines  under  average  conditions  on 
individual  farms  and  are  not  proposed  custom  rates.  However,  by  adjusting 
various  factors  to  correspond  with  local  rates  the  data  presented  may  be  used  as 
a  guide  for  custom  charges.  In  many  districts  custom  rates  have  been  estab- 
lished which  naturally  form  an  effective  guide  for  farmers  who  are  starting  to 
rent  out  or  hire  equipment.  When  considering  custom  rates  it  should  be  noted 
that  calculations  do  not  include  the  following  factors:  cost  of  moving  farm 
equipment  from  farm  to  farm,  profit,  risk,  insurance,  compensation  for  time 
required  to  arrange  custom  contracts,  and  major  delays  caused  by  weather 
conditions. 

DIRECTIONS  FOR  USING  TABLES 

Cost  of  Operating  Machines  (Table  2) 

Machine  costs  in  this  table  contain  estimated  costs  of  farm  equipment 
without  the  cost  of  power  or  operators'  wage.  Costs  are  presented  according  to 
the  annual  use  of  machine  as  the  cost  varies  with  the  annual  use.  In  all  cases 
the  cost  of  each  machine  is  shown  as  the  cost  per  10-hour  day. 

Example — To  determine  the  cost  of  using  a  two-furrow  standard  tractor  plow 
which  is  used  75  hours  per  year  under  average  conditions  of  operation. 

Under  tractor  plows  in  the  third  line  a  2-furrow  standard  plow  is  listed. 
An  annual  use  of  75  hours  per  year  is  shown  in  column  (11)  writh  a  corresponding 
cost  of  $4.28  per  10-hour  day  or  43  cents  per  hour.  Where  the  cost  per  acre  is 
required  the  cost  per  10-hour  day  is  divided  by  the  rate  of  operation  per  day. 
When  four  acres  per  day  are  plowed  it  costs  $4.28  -r-  4  or  $1.07  per  acre.  If 
the  rate  is  increased  to  six  acres  per  day  the  cost  per  acre  is  decreased  to  $4.28 
-T-  6  or  71  cents. 

If  the  annual  use  is  increased  to  150  hours  the  cost  per  10-hour  day  decreases 
to  $2.99  (column  13,  table  2)  and  results  in  a  cost  per  acre  of  75  cents  and  50 
cents  for  rates  of  operation  of  4  and  6  acres  per  day,  respectively. 


Tractor,  Garden  Tractor,  Motor  Truck,  Motor  and  Engine  Cost  (Table  4) 

Tractors  have  been  divided  into  five  classes,  namely,  one-plow  tractors 
(7  to  10  drawbar  H.P.),  2-plow  tractors  (10  to  15  H.P.),  2  to  3  plow  tractors 
(15  to  20  H.P.),  3-plow  tractors  (20  to  25  H.P.),  3  to  4  plow  tractors  (25  to  30 
H.P.),  as  listed  in  table  4.  Tractor  costs  without  fuel,  oil,  and  operators'  wage 
are  shown  in  the  first  line  opposite  each  tractor  class,  and  tractor  costs  with  fuel 
and  oil  but  without  operators'  wage  are  shown  in  subsequent  lines. 

Tractor  costs,  garden  tractor  costs,  electric  motor  and  engine  costs  are 
listed  as  the  cost  per  10-hour  day  of  operation.  Motor  truck  costs  are  listed  as  a 
cost  per  mile. 

Example  A — To  determine  the  cost  per  10-hour  day  of  a  tractor  which  would 
cost  about  $2,000  when  the  tractor  is  operated  approximately  500  hours  per 
year  and  when  it  uses  15  gallons  of  gasoline  per  day. 

A  tractor  listed  in  table  4  is  priced  at  $2,000.  In  column  (10)  a  use  of  500 
hours  is  listed  and  column  (11)  shows  the  cost  per  10  hours  of  operation.  Opposite 
15  gallons  of  fuel  the  price  per  10-hour  day  is  listed  in  column  (11)  as  $10.33  or 
si. 03  per  hour.    This  is  the  cost  without  the  operators'  wage. 

Example  B — To  determine  the  cost  of  operating  the  same  tractor  as  in  example 
A  that  is  using  10  gallons  of  fuel  instead  of  15  gallons. 

It  will  be  found  that  a  fuel  consumption  of  10  gallons  is  not  listed  for  this 
tractor  in  table  4.  The  cost  per  10-hours  operation  is,  however,  listed  without 
fuel  in  the  first  line  opposite  this  tractor  size  in  column  (11)  as  $5.38.  If  10 
gallons  of  fuel  is  used  and  is  priced  at  35  cents  per  gallon  instead  of  the  average 


.>• 


Figure  2. — Where  equipment  is  extensively  used  the  machinery  charge  is  a  major  factor  and  the 
labor  cost  is  a  relatively  small  item  in  the  total  cost  of  performing  farm  operations. 
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of  30  cents,  then  the  daily  fuel  cost  is  $3.50.  The  oil  is  approximately  10  per  cent 
of  the  fuel  or  35  cents.  The  total  cost  is  then  $5.38  +  $3.50  +  $  .35  =  $9.23 
or  about  92  cents  per  hour  without  operator. 

Cost  of  Farm  Operations  (Table  6) 

The  machine  cost,  power  cost,  and  operators'  wage  are  combined  in  table 
6  to  obtain  a  total  estimated  cost  of  using  equipment  in  farm  operations.  To 
compile  this  table  machine  costs  are  drawn  from  table  2,  tractor  costs  from 
table  4,  and  horse  labor  costs  from  table  5.  Since  machines,  power  units  and 
operators  can  be  combined  in  many  different  combinations  under  various  con- 
ditions, this  table  should  be  considered  purely  as  a  guide  example.  The  combined 
data  in  this  table  are  based  on  the  rate  of  operation  which  is  stipulated  in  column 
6.  It  is  suggested  that  basic  information  and  actual  rates  of  operation  be  used 
when  calculating  the  costs  of  operation  on  each  individual  farm.  The  wage  rate 
used  in  this  table  is  60  cents  per  hour  except  in  those  marked  examples  under 
tractor  plowing  that  show  wage  rates  of  40  to  70  cents  per  hour. 

Example — To  determine  the  cost  of  plowing  with  a  two-furrow  standard  10"-12" 
tractor  plow  which  is  used  for  75  hours  a  year  when  using  a  tractor  value  at  $2,000. 
This  tractor  consumes  12  gallons  of  fuel  per  10  hours  of  work  where  the  tractor 
is  operated  500  hours  per  year  and  plows  at  a  rate  of  5-5  acres  per  10-hour  day. 
In  addition,  to  find  the  cost  of  the  equipment  being  used  and,  also,  the  number 
of  man  hours  of  work  to  plowr  one  acre. 

This  plow  is  listed  on  line  6  in  table  2,  which  shows  the  price  of  the  plow 
as  $200  (column  3)  and  the  cost  per  10-hours  operation  as  $4.28  in  column  11  for 
75  hours  of  use  per  year. 

The  tractor  costs  are  listed  for  this- tractor  in  table  4,  line  13  which  shows  the 
price  of  the  tractor  as  $2,000  (column  3)  and  the  cost  per  10-hours  operation 
for  500  hours  work  per  year  with  12  gallons  of  fuel  is  $9.34  (column  11,  line  13). 

A  similar  combination  of  equipment  is  shown  as  an  example  in  line  32,  table 
6  as  a  tractor  plowing  operation. 

Investment  in  equipment  is  $200  +  $2,000  =  $2,200.  (See  also  column 
4,  table  6.)  Cost  of  the  plow,  tractor  and  also  wages  at  60  cents  per  hour  for 
10  hours  of  operation  is  $4.28  +  $9.34  +  $6.00  ==  $19.62  or  a  cost  of  about  $1.96 
per  hour.  (See  also  columns  9,  10,  11  and  12,  table  6.)  Where  5-5  acres  are 
plowed  per  10  hours,  the  cost  per  acre  is  $19.62  4-  5-5  =  $3.57  per  acre.  When 
a  man  works  10  hours  to  plow  5  •  5  acres,  the  number  of  hours  of  man  work  per  acre 
is  10  4-  5-5  =  1-8  hours  (See  column  14,  table  6). 

In  the  above  example  only  one  tractor,  plow7  and  man  are  used.  Under  an 
item  of  forage  crop  harvester  operation  several  machines  are  used  and  the  crew 
may  consist  of  one  to  ten  men. 

Machinery  Investment  and  Annual  Operating  Costs  (Tables  7 ,  8  and  9) 

Equipment  inventory  and  annual  operating  cost  tables  are  based  on  farms 
having  approximately  50,  100  and  200  acres  of  land.  The  list  of  equipment  for 
each  farm  size  is  purely  an  assumed  selection  of  machines  to  give  some  indication 
of  the  cost  of  operating  machinery  and  equipment. 

Each  table  contains  three  examples,  the  first  based  on  a  limited  amount  of 
equipment  and  the  other  examples  with  additional  or  specialized  machines. 
The  annual  cost  of  each  machine  has  been  chosen  to  correspond  with  the  amount 
of  machine  use  on  the  area  of  land  involved.  Data  for  compiling  these  tables 
arc  obtained  from  tables  2,  4,  5  and  6. 


MISCELLANEOUS  FACTORS  USED  IN  CALCULATING  COSTS 

Feed  grain  (at  assumed  production  cost)  2c  per  pound. 

Hay  (at  assumed  production  cost)  $15  per  ton. 

Bedding  (at  assumed  production  cost)  $10  per  ton. 

Harness:  assumed  cost  per  horse  $6  per  year. 

Manure  per  ton:  $1.50. 

Fuel  cost:  gasoline  30c  per  gallon. 

Oil  and  grease  cost  assumed  as  10  per  cent  of  the  fuel  cost. 

Electric  power:  2c  per  kilowatt  hour. 

Twine  for  binders,  2.5  lb.  per  acre,  at  30c  per  lb. 

Twine  for  balers,  3.4  lb.  per  ton,  at  30c  per  lb. 

Baling  wire  7-5  lb.  per  ton  at  15c  per  lb. 

Assumed  yield  of  grass  and  legume  crop,  5  tons  per  acre. 

Assumed  yield  of  corn,  15  tons  per  acre. 

Tire  repairs  and  replacements  are  included  in  repair  costs  for  motor  truck. 

Tire  repairs  but  not  replacements  are  included  for  tractor  tires. 

Insurance  is  not  included  for  tractors  or  farm  machines  but  is  included  at 

$25  per  year  for  motor  trucks. 
Road  licence  is  not  included  for  tractors  but  is  included  for  1/2 — 3/4  ton 

trucks  at  $15  per  year  and  $35  per  year  for  1  1/2  ton  trucks. 
Man  labor— based  on  Dominion  Bureau  of  Statistics  average  wage  during 

January,  May,  and  August,  1952,  of  $6.13  per  day.     For  calculation 

purposes  an  assumed  wage  of  60c  per  hour  has  been  used. 


ABBREVIATIONS   USED   IN   TABLES 


An Annual 

Bus Bushels 

E Auxiliary  Engine 

Ec Electric  type 

E.H Extra  Heavy  load  or  large  fuel 

consumption 

Est Estimated 

Fert Fertilizer  type  or  attachment 

2f Two  furrow,  etc. 

Gal Gallon  or  gallons 

H Horse  or  horse  type 

H.L Heavy  load 

H.P Horse  power 

Hr Hour 

Hrs Hours 

K.W.H Kilowatt  hours 

L Loader  attachment 

Lb Pound  or  pounds 

L.L Light  load  or  light  fuel 

consumption 


AT Mounted  on  tractor 

m Mile  or  per  mile 

M.L..... Medium  load 

N.C New  cost 

P Plow 

2P Two  plow,  etc. 

p.t.o Power-take-off 

P-T Plow  tractor 

R Rubber 

S Standard  Type 

Sec Sections 

Semi Semi-mounted 

Sgle Single 

S.P Self  Propelled 

T Tractor  or  tractor  type 

Tand Tandem 

Tn Ton 

Tns Tons 

T.T Track  type  tractor 

Wg Wagon  or  wagons 


76736—2 
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TABLE  1.— METHOD  OF  CALCULATING  MACHINE  COSTS 

Estimated  Cost  of  Operating  a  Hay  Mower,  Horse  Type,  6'  Cut 


Factors 


Annual  Use  in  Units  Per  Year 


20   Hours 

or 
20    Acres 


35   Hours 

or 
35    Acres 


75   Hours 

or 
75   Acres 


Depreciation: 


New  Cost 
Est.  life 


180 
20  ' 
2-5 


Interest :  2h%  of  New  Cost X  ISO. 

100 


Housing:  \%  of  New  Cost 


X   180. 


>    cts. 
9  00 

4  50 

90 


100 


Repair  Cost:  ,  t 

K  hrs.  oi  use 

Repair  Cost  per  100  hrs.  use  X 


100 


9-50  X 


hrs.  of  use  (20,  35,  or  75) 
100 


1  90 


Repair  Labor: 

Maintenance  Labor  in  hrs.  per  100  hrs.  use   X  Wage  Rate  X 
hrs.  of  use  hrs.  of  use  (20,  35  or  75) 


100 

Total  Annual  Cost. 
Cost  per  10  hr.  day . 
Cost  per  Acre 


-  13-2  X  -60  X 


1  58 


100 


17  88 

8  94 

89 


%    cts. 
9  00 

4  50 

90 


3  33 


2  77 


20  50 

5  86 

59 


cts. 

9  00 

4  5C 
90 


7  13 


5  94 


27  47 

3  66 

37 


*1:  Refer  to  the  section  which  stipulates  the  factors  used  in  calculating  costs  and  also  to  explanation 
of  tables  in  the  text. 

2:  The  cost  of  operation  of  various  machines  is  presented  in  Table  2. 
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TABLE    3.— METHOD    OF    CALCULATING    TRACTOR    COSTS 

Estimated  Cost  of  Operating  a  2-3  Plow  Tractor  (15-20  HP)  According  to  Annual  Use 


FACTORS 


New  Cost        2000 


Depreciation: 


Est.  Life  15 

2-5 

Interest:  2\%  on  new  cost  =  X  2000. 

100 


Housing  =  |%  on  new  cost  = X  2000. 

100 

Repair  Cost: 

Repair  Cost  per  100  hrs.  use 


100 


X  hrs.  use 


8-00 
100 


X  hrs.  of  use  (250,  500  or  750), 


Repair  Labor: 

Maintenance  labor  in  hrs.  per  100  hrs.  use 
100 


X  wage  rates  X  hrs, 


of  use  =  12-0  X  -60  hrs.  of  use  (250,  500,  or  750). 


Total  Annual  Cost  (fuel  and  operations  wage  not  included) . . 

Cost  per  10  hr.  day  (fuel  and  operations  wage  not  included). . 

Fuel  and  Oil  Costs: 

Assumed  fuel  consumption  12  gal.  @  30c 

Oil  and  grease  (assumed  cost)  10%  of  fuel  cost 


Total  Cost  per  10  hr.  day  with  fuel  and  oil   (Operators 
wage  not  included) 


Estimated  Cost  per  Unit 


250  hrs. 
per  year 


$       cts. 
133  33 

50  00 

10  00 


20  00 


18  00 


13  21 


500  hrs. 
per  year 


$       cts. 
133  33 

50  00 

10  00 


40  00 


36  00 


231  33 

269  33 

9  25 

5  38 

3  60 
36 

3  60 
36 

9  34 


750  hrs. 
per  year 


cts. 
133  33 

50  00 

10  00 


60  00 


54  00 


307  33 
4  10 


3  60 
36 


06 


*1:  Refer  to  the  sections  which  stipulate  the  various  factors  used  in  calculating  costs  and  also  to  the 
explanations  of  tables  in  the  text. 

2:  The  cost  of  operation  of  various  sized  tractors  is  presented  in  Table  4. 
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TABLE  7.- POWER,  MACHINERY  AND  EQUIPMENT  INVENTORY,  INVESTMENT 

AND  ANNUAL    OPERATING    COSTS 

Cultivated  Land  Approximately  45  Acres  on  50-Acre  Farm 


Power  Machinery 

EXAMPLE  A 

EXAMPLE  B 

EXAMPLE 

-  C 

and  Equipment 

Value 

Use 

An. Cost 

Value 

Use 

An.  Cost 

Value 

Use 

An. Cost 

Power — Tractor  and  Fuel 
Horses  and  Feed 

200 

250 

200 

500  hrs. 

300 

$1000 
200 

500  hrs. 

$220 
250 

Plow,  horse  and/or  tractor 

Disk,  harrow,  H.  and/or 

T 

$ 
30 

80 

15ac. 
45ac. 

S     cts. 
6  45 

8  15 

$ 
30 

80 

15ac. 
45ac. 

$       cts. 
6  45 

8  15 

$ 
80 

80 

24ac. 
45ac. 

$       cts. 
14  00 

8  15 

Scuffler  and/or  hiller 

P oiler  and/or  packer 

25 

23ac. 

4  37 

60 

(2 
items) 

7  58 

60 

.(2 
items) 

7  58 

Harrow,  spring  and/or 
spike 

140 
290 

(2 
items) 
20ac. 

13  14 
25  34 

140 

290 
300 
180 
100 
Annual 
r  $125  du 

(2 

items) 

20ac. 

lOac. 

20ac. 

20ac. 
Cost  per 
s  to  the  I 

13  14 

25  34 

25  52 

17  88 

8  76 

Horse  ha 

jimited  I 

140 

290 
300 
180 
100 
s  been  A 
imount  o 

(2 

items) 

20ac. 

lOac. 

20ac. 

20ac. 
ssumed  t 
f  Work  Ir 

13 .  14 

( i  rain  drill 

25  34 

Potato  planter 

25  52 

Mower 

180 
100 
(In  Exai 
than  t 

20ac. 
2Qac. 

nples  A  a 

17  88 
8  76 
nd  C  thf 

17  88 

Rake  and/or  tedder 

Hay  loader 

8  76 
o  be  less 

Baler  or  press 

tie  Average  Cost  o 

ivolved) 

Silo  filler  or  blower 

Forage  harvester . . 

Combine  

Grain  binder 

550 

25ac. 

51  63 

550 

25ac. 

51  63 

550 

25ac. 

51  63 

Potato  digger 

Manure  spreader 

Wagons  and  sleigh 

Fanning  mill 

300 

34  35 

300 

34  35 

300 

34  35 

Grinder  or  hammer  mill.  . 

Sprayer 

250 

29  87 

250 

29  87 

Milking  machine 

Milk  cooler. . 

Cream  separator 

' 

Water  pump,  hand  or  elec. . 
Special  equipment 

25 

2  00 

25 

2  00 

25 

2  00 

Tools 

100 

9  00 

100 

9  00 

100 

9  00 

Investment  in  power 

200 
1820 

200 
2405 

1200 
2455 

Investment  in  equipment. 

• 

Total  investment 

2020 

(45) 

2605 

(58) 

3655 
(81) 

( Invest,  per  acre) 

Annual  cost,  power 

250  00 
181  07 

300  00 
239  67 

470  00 

Annual  cost,  equipment .  . . 

247  22 

Total  Annual  Cost 

431  07 
9  58 

539  67 
11  99 

717  22 

TotalAnnual  Cost  per  Acre 

15  94 

Footnote: — Example  A — Two  horses  and  approximately  11  items  of  equipment. 

Example  B — Similar  to  Example  A  but  with  14  items  of  equipment  including  3  units  of  potato 

equipment  or  equivalent  specialized  crop  equipment. 
Example  C — Similar  to  Example  B  with  1-plow  tractor  and  2  horses. 
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TABLE  8.— POWER,  MACHINERY  AND  EQUIPMENT  INVENTORY,  INVESTMENT 

AND  ANNUAL  OPERATING  COSTS 

Cultivated  Land  Approximately  70  Acres  on  a  100- Acre  Farm 


Power  Machinery 
and    Equipment 


Power — Tractor  and  Fuel 
Horses  and  Feed.  . 


EXAMPLE  D 


Value 


Use      An.  Cost 


500  hrs. 


$600  00 


EXAMPLE  E 


Value 


$1500 

$200 


Use 


250  hrs, 


An.  Cost 


$232  65 
$250  00 


EXAMPLE  F 


Value 


$2000 

$  200 


Use 


250  hrs. 


An. Cost 


$330  20 
$250  00 


Plow,  horse  and/or  tractor 

Disk  harrow,   H.   and/or 

T 

Corn  cultivator 

Seuffler  or  hiller 


100 


110 


20  ac. 


Roller  and/or  packer 

Field  cultivator 

Harrow,      spring      and/or 

spike 

Grain  drill 

Potato  planter 

Mower 

Rake  and/or  tedder 

Hay  loader 

Baler  or  press 

Corn  binder 

Silo  filler  or  blower 

Forage  harvester 

Combine 

Grain  binder 

Potato  digger 

Manure  spreader 

Wagon  and/or  sleigh 


25 

200 
200 

50 
290 


23  ac. 

20  ac. 
45  ac. 

30  ac. 
20  ac. 


$   cts 
14  10 

11  44 
"437' 

17  19 

18  99 

4  86 
25  34 


180 
260 
230 


35  ac. 

36  ac. 
35  ac. 


20  50 
23  56 
22  45 


190 


180 

180 

60 

200 
200 

50 
290 
300 
180 
260 
230 


(2 
items) 

50  ac. 
50  ac. 

(2 
items) 
20  ac. 
40  ac. 

30  ac. 
20  ac. 
10  ac. 

35  ac. 

36  ac. 
35  ac. 


$  cts. 
33  33 


17  65 
23  65 

7  58 

17  19 

21  82 

4  86 
25  34 
25  52 
20  50 
23  56 

22  45 


230 


220 

230 

60 

200 
200 

50 
290 
300 
180 
260 
290 


(2 
items) 

56  ac. 
50  ac. 

(2 
items) 
20  ac. 
70  ac. 

30  ac. 
20  ac. 
10  ac. 

35  ac. 

36  ac. 
35  ac. 


$  cts. 
38  55 


23  95 

27  40 

7  58 

17  19 
23  71 

4  86 
25  34 
25  52 
20  50 
23  56 
29  00 


500 


10  ac. 


44  40 


500 


10  ac. 


44  40 


500   10  ac. 
450  150  ton 

(In  examples  E  and  F  the  annual  cost  of  horse  labor  has  been  reduced 
because  of  the  use  of  tractors) 


550 


Fanning  mill 

Thresher 

Grinder  or  hammer  mill. 

Sprayer 

Milking  machine 

Milk  cooler 

Cream  separator 

Water  pump 

Special  equipment 

Tools 


350 
375 

100 


25  ac 


51  63 


35  48 
39  50 

8  36 


550 

25  ac. 

51  63 

550 

25  ac. 

300 

10  ac. 

29  50 

300 

10  ac. 

350 

150  ton 

35  48 

350 

150  ton 

375 

(2 
items) 

39  30 

375 

(2 
items) 

100 

8  36 

100 

Electric  power  for  grinder  included  at  10  K.W.  per  ton  at  2c  or  $3.00 


90  I  15  ton  I     16  05 


(Power  included) 
(Power  included  at  $15) 


150 
20 


100 


Investment  in  power 

Investment  in  equipment. 

Total  investment. . . . 


400 

3880 


(Investment  per  acre) .  . 

Annual  cost,  power 

Annual  cost,  equipment. 


4280 
(61) 


Total  annual  cost. .  . 
Total  annual  cost  per  acre 


150  hrs. 


15  77 
2  00 


9  00 


600  00 
384  79 


984  79 
14  07 


90 
250 
325 


200 


100 


1700 
5460 


7160 
(102) 


15  ton 


16  05 
29  87 
64  60 


33  22 


9  00 


482  65 
604  86 


1087  51 
15  54 


260 
250 
325 
450 


200 

50 

100 


2200 
6770 


8970 
(128) 


15  ton 


44  40 
49  21 

to  $125 

51  63 

29  50 
35  48 
39  30 

8  36 

32  90 
29  87 
64  60 
67  20 


33  22 
4  50 
9  00 


580  20 
766  33 


1346  53 
19  24 


Footnote: — Example  D — Four  horses  and  approximately  20  items  of  equipment. 

Example  E — Similar  to  Example  D  but  with  2-plow  tractor,  2  horses,  4  units  of  potato 

equipment  and  milking  machine. 
Example  F — Similar  to  Example  D  but  with  3-plow  tractor,  2  horses  and  silo  filler  and 

milk  cooler.  Total  equipment  30  units. 


TABLE  9.— POWER,  MACHINERY  AND  EQUIPMENT  INVENTORY,  INVESTMENT 

AND  ANNUAL  OPERATING  COSTS 

Cultivated  Land  Approximately  150  Acres  on  200-Acre  Farm 


Power,  Machinery 
and  Equipment 


EXAMPLE  G 


Value 


Use 


An.  Cost 


EXAMPLE  H 


Value 


Use 


An.  Cost 


EXAMPLE  I 


Value        Use      An.  Cost 


Power — Tractor  and  Fuel 
Horses  and  Feed. 


$1500 
200 


500  hrs. 


320  40 
250 


$2000 
200 


500   hrs 


467  20 
300 


$3500    $700  00 

(TWO  TRACTORS) 


Plow,  horse  and/or  tractor 

Disk,   harrow,    H   and/or 

T 

Corn  cultivator 

Scuffler  or  hiller 


190 


220 
180 


(2 
items) 

80  ac. 
60  ac. 


$      cts 
40  05 


25  11 
23  65 


Roller  and/or  packer. 

Field  Cultivator 

Harrow 

Grain  drill 

Potato  planter 

Mower 

Rake  and/or  tedder .  . 

Hay  loader 

Baler  or  press 

Corn  binder 

Silo  filler  or  blower. . . 

Forage  harvester 

Combine 

Grain  binder 

Potato  digger 

Manure  spreader 

Wagons  and/or  sleigh. 


200 

200 

50 

290 


40  ac. 
80  ac. 
40  ac. 
40  ac. 


18  38 

23  71 

5  51 

26  95 


180 
260 
290 

500 


550 


Fanning  mill 

Thresher 

Grinder  or  hammer  mill. 

Sprayer 

Milking  machine 

Milk  cooler 

( 'ream  separator 

Water  pump 

Special  equipment 

Tools 


350 
375 

100 


80  ac. 
80  ac. 
80  ac. 

10  ac. 


27  47 
25  63 
31  49 

44  40 


190 


220 

180 

60 

200 
200 
60 
290 
300 
180 
260 
290 

850 


<2 
items) 

80  ac. 
60  ac. 

(2 
items) 

40  ac. 

80  ac. 

60  ac. 

40  ac. 

10  ac. 

80  ac. 

80  ac. 

80  ac. 

15  ac. 


60  ac. 


54  90 


200  tn. 

(2 
items) 


39  22 
39  30 

8  36 


550 
480 
350 
625 

100 


60  ac. 
10  ac. 
200tn. 


5>     cts, 
40  05 


25  11 
23  65 

7  58 

18  38 

23  71 

6  88 

26  95 
25  52 

27  47 
25  63 
31  49 

93  10 


310 


220 

180 

50 

200 
200 
60 
340 
300 
220 
260 


(2 
items) 

80  ac. 
60  ac. 


40  ac. 
80  ac. 
60  ac. 
40  ac. 
10  ac. 
80  ac. 
80  ac. 


E     cts. 
51  02 


25  11 
23  65 

7  77 

18  38 

23  71 

6  88 

32  67 
25  52 

33  75 
25  63 


390 
2000 


500tn. 


43  62 
185  55 


54  90 
50  91 
39  22 
66  88 

8  36 


670 
480 
400 

825 


60  ac. 
10  ac. 
200  tn. 


(Electric  power  for  grinder  included  at  10  K.W.  per 


90 


325 


20tn. 


19  73 


100 
ton  at  2c  or  $4.00) 


64  60 


260 
250 
325 


20tn. 


35  48 
29  87 
64  60 


(power  included  at  $26.65  per  year) 

(electric  power  for  water  pump  at  $6.00  per  year) 


200 

50 

100 


33  22 
4  50 
9  00 


200 

50 

200 


33  22 

4  50 

18  00 


260 
750 
325 
520 

200 
100 
200 


20tn. 


80  12 
50  91 
42  40 
86  93 

8  36 

35  48 
88  30 
64  60 
79  00 

33  22 

9  00 

18  00 


Investment  in  power 

Investment  in  equipment 

Total  investment 


1700 
4700 


2200 
6670 


3500 
9560 


(Investment  per  acre) .  . 
Annual  cost,  power.  .  . . 
Annua!  cost,  equipment 


6400 
(43) 


570  40 
565  18 


8870 
(59) 


767  20 

781  46 


13060 

(87) 


700  00 
1100  58 


Total  annual  cost 

Total  annual  cost  per  acre 


1135  58 

7  57 


1548  66 
10  32 


1800  58 
12  00 


Footnote:— Example  G— 2  plow  tractor,  2  horses  and  about  20  pieces  of  equipment. 

Example  H — Similar  to  Example  G,  but  with  2-3  plow  tractor,  two  horses,    milking 

machine,  and  4  units  of  potato  equipment.    Total  equipment  26  units. 
Example  I — Similar  to  Example  G,  but  with  2-plow  tractor  and  2-3  plow  tractor,  no 

horses,  potato  equipment,  forage  harvester  and  blower.    Total  units  28. 
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